Adaptive enhancement of cystine and glutamate uptake in human diploid fibroblasts in culture.
The effect of cystine starvation on the transport system of cystine and glutamate was examined in cultures of human diploid fibroblasts. The 2-min uptake of cystine and glutamate increased progressively after a lag of 6 h of cystine starvation. There was approx. 2-3-fold increase, and the increased rate of uptake was accompanied by an increase in the Vmax and unchanged Km. The cystine starvation-induced enhancement appeared specific for the uptake of cystine and glutamate. Actinomycin D or cycloheximide completely blocked the time-related increase in th uptake. Depletion of glutamate did not lead to the enhanced uptake, whereas depletion of glycine and serine caused as much increase in the uptake as depletion of cystine did. The intracellular pool of glutathione was extremely reduced by depletion of cystine, or of glycine and serine, but to a far less extent by depletion of glutamate. The results indicate that te transport system for cystine and glutamate appears to undergo adaptive regulation. It is suggested that glutathione may function as a regulatory signal to this transport system.